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INTRODUCTION

The overall purpose of this study was to examine and compare
macroinvertebrate assemblages from a number of streams in the
Boulder Creek and Rapid River catchments. Streams of the Boulder
Creek catchment have experienced various degrees of logging,
whereas the adjacent Rapid River catchment is a designated
natural area. Two streams of different size were sampled from
each area, with an additional unlogged stream (Pony Creek)
sampled from the Boulder Creek catchment. Besides the standard
measures of interest, differences between streams were assessed
using the refined rapid bioassessment protocols for small streams
in Idaho (Robinson and Minshall 1992). One aspect of this
technique relates the habitat quality or general stream condition
with the overall condition or "health" of the macroinvertebrate
assemblage. A second objective of the present study was to
compare, using the rapid bioassessment procedure, the above study
streams with selected streams of the Big Creek Catchment in
central Idaho. Streams were selected to be of similar size, with
two of these streams (Cliff and Cougar Creeks) having some part
of their watershed burned by the 1988 Golden Fire, and the other

two streams (Rush and Pioneer Creeks) draining unburned
catchments.

METHODS

General methods used for the various segments of this study
are summarized in Table 1. These are relatively routine in
stream ecology and are described in detail in standard reference
sources (Weber 1973, Greeson et al. 1977, Lind 1979, Merritt and
Cummins 1984, APHA 1990) or in more specific references listed in
Table 1. Since annual maximum stream temperatures consistently
occur during the July sampling season, annual temperature range
can be estimated from observed stream temperatures based on a

1
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minimum temperature of 0°C. Mean substratum size was determined
by measuring 100 rocks randomly sampled throughout the channel
along a 200 m reach of stream. In addition, we completed a rapid
biocoassessment of each stream for comparison of logged versus
unlogged streams (Plafkin et al. 1989, Robinson and Minshall
1992).

Methods used for sampling macroinvertebrates are described in
Platts et al. (1983). Procedures for summarizing data collected
also are described in Table 1. Macroinvertebrates were examined
in terms of density, biomass, species richness, and top ten most
abundant taxa. The rapid bioassessment included a number of
indices found important in describing differences among Idaho
streams (Robinson and Minshall 1992). These indices of
importance included: Shannon's Diversity (H'), Simpson's Index, %
Filterers, % Dominant, Hilsenhoff Biotic Index (HBI) (Hilsenhoff
1988), Ephemeroptera/Plecoptera/Trichoptera (EPT) Richness, and
the % EPT. These seven indices are scored, summed, and compared
against the habitat assessment score for a stream, as described
in Robinson and Minshall (1992).

Habitat assessment scores and biotic metrics also were
calculated for selected streams of the Big Creek drainage in
central Idaho: Rush Creek, Pioneer Creek, Cliff Creek, and Cougar
Creek. These data were obtained as part of another study. Rush
Creek is comparable size to Boulder Creek and WF Rapid River,
while Pioneer, Cliff, and Cougar Creeks are of comparable size to
Yellowjacket, Castle and Pony Creeks. Data for these four

streams were collected during July 1991; except for Pioneer Creek
which was collected in 1990.
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Figure 1. Mean chlorophyll a (ug/mz), periphyton AFDM

(mg/mz), and benthic organic matter (g/mz) for the

study streams. Bars represent +1 standard deviation.



RESULTS
Chemical and Physical Measures

Few major chemical differences were found among the study
streams (Table 2). Here, the exception was Castle Creek which
displayed values twice as high as the other streams for specific
conductivity, hardness, and alkalinity. Boulder Creek had higher
maximum temperatures than the similar-sized WF Rapid River, and
Castle Creek had higher water temperatures than Yellowjacket
Creek (Table 2). Although not statistically significant, the
logged streams exhibited greater mean chlorophyll a values than
unlogged streams, being about 2X as high (Fig. 1). In contrast,
algal AFDM displayed opposite trends in the 4th order streams
with biomass being greater in WF Rapid River than in Boulder
Creek. WF Rapid River also had the greatest amount of benthic
organic matter (BOM) than the other streams, being 3X higher than
BOM levels in Boulder Creek (Fig. 1). The 2nd order streams all
displayed similar levels of BOM.

The primary physical difference between paired streams was in
width:depth ratio where logged streams displayed greater ratios
than similar size unlogged streams (Table 3). Further, maximum
depth was greater in logged than in unlogged reference streams
suggesting some channel cutting has occurred. Pony Creek
appeared to be physically different than other similar size
streams. For example, maximum depth and mean substrate size was
greater in Pony Creek than in Yellowjacket or Castle Creeks, but
the width:depth ratio was similar to the unlogged Castle Creek
(Table 3). These results become evident in cross-section
profiles for the study streams, with the logged streams showing
greater widths and depths than respective reference streams (Fig
2.). The exception, again, is Pony Creek which displayed greater
mean water depths and channel widths than similar size streams.
Pony Creek also had greater coefficients of variation for these
parameters suggesting a high degree of habitat heterogeneity.

6
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Macroinvertebrate Assemblages

The abundance of macroinvertebrates was greater in the larger
4th order streams than in the 2nd order streams, except for
Castle Creek (Fig. 3). Macroinvertebrate biomass also was
greater in these larger streams, with similar biomass values
found among 2nd order streams. Species richness, on the other
hand, was substantially greater in Castle Creek, by an additional
10 taxa, than in any of the other study streams.

Chironomidae and Oligochaeta were the predominant taxa
observed at most sites, except Castle Creek where Heterlimnius
and Baetis bicaudatus were predominant (Table 4). Boulder Creek
and WF Rapid River were quite similar with eight of the ten most
abundant taxa being the same. B. bicaudatus was abundant in
Yellowjacket and Pony Creeks, but did not occur in the ten most
abundant taxa in Castle Creek. Castle Creek and Yellowjacket
Creek shared six of the ten most abundant taxa. Turbellarians
were abundant in Yellowjacket Creek, while Drunella doddsi was
abundant in Castle (Table 4). Serratella tibialis and Yoroperla
brevis were common taxa in Pony Creek.

Rapid Bioassessment Metrics

Habitat scores were quite similar among study streams and
reflected good habitat quality, ranging from 121 for Castle Creek
to a high of 153 for Pony Creek (Table 5). No differences were
observed between logged and unlogged study streams. The greatest
dissimilarities were observed in the % cover, water temperature,
substratum size, and flow heterogeneity categories. Here, Pony
Creek scored highest for % cover, water temperature (with
Yellowjacket Creek), and substratum size, but lowest for the flow
heterogeneity category (Table 5).
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Table 4. Top ten taxa based on abundances
(number per square meter)

Boulder Creek Mean SD Relative
Chironomidae 1817 1173 0.228
Oligochaeta 1453 706 0.183
Baetis bicaudatus 635 448 0.080
Serratella tibialis 610 1278 0.077
Heterlimnius sp. 524 329 0.066
Cinygmula sp. 416 226 0.052
Drunella doddsi 399 277 0.050
Nematoda 284 437 0.036
Ostracoda 194 452 0.024
Simulium sp. 188 211 0.024

WF Rapid Creek

Oligochaeta 2151 1634 0.305
Chironomidae 1013 502 0.144
Baetis bicaudatus 813 501 0.115
Heterlimnius sp. 383 256 0.054
ClnY?mula sg. . 359 114 0.051
Para egtoph ebia sp. 308 122 0.044
Nematoda 248 330 0.035
Ostracoda o 243 342 0.035
Serratella tibialis 181 81 0.026
Suwallia sp. 166 99 0.024
Yellowjacket Creek

Oligochaeta 1071 876 0.282
Chironomidae 449 285 0.118
Turbellaria sp. 371 216 0.098
Cinygmula sp. 317 224 0.084
Epeorus SY. ) 219 303 0.058
Ephemerella infrequens 162 185 0.043
Nematoda 128 165 0.034
Micrasema_ sp. . 118 159 0.031
Rhyacophila vagrita 99 67 0.026
Zapada columbiana 86 108 0.023
Castle Creek

Baetis bicaudatus 1230 1100 0.192
Heterlimnius sp. 1105 432 0.172
Drunella doddsi 793 585 0.124
Micrasema sp. 701 350 0.109
Chironomidae 427 260 0.067
Oligochaeta 272 181 0.042
Zapada columbiana 227 158 0.035
Rhyacophila vagrita 163 99 0.025
Cinygmula sp. 126 80 0.020
Megarcys 124 79 0.019
Pony Creek

Oljigochaeta 1151 1327 0.316
Chironomidae K 712 558 0.195
Serratella tibialis 320 371 0.088
Clnggmula.sp. 148 142 0.041
Turbellaria sp. 138 169 0.038
Baetis bicaudatus 129 120 0.035
Yoroperla brevis, 124 101 0.034
Rhyacophila vagrita 109 79 0.030
Epeorus Sp. 97 69 0.027
Nematoda 78 143 0.021

11
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Similarily, the macroinvertebrate biotic score reflected
similar conditions among the study streams, ranging from 29 in
the 4th order streams and Pony Creek to 35 in Castle Creek (Table
6, Fig. 6). Recall that Castle Creek also exhibited the highest
species richness among study streams. Here, the greatest
difference among streams was for the Hilsenhoff Biotic Index
(Fig. 4), where the 4th order sites scored low relative to the
smaller 2nd order streams. The 4th order streams also displayed
lower in the % EPT category (Table 6), however all sites were
indicative of a "healthy" biota. 1Indeed, Castle Creek had high
scores for all biotic categories (Figs. 4,5).

Comparison of Metrics with Big Creek Streams

Rush Creek exhibited similar habitat conditions as Boulder
Creek and WF Rapid River as reflected in comparable habitat
assessment scores (Fig. 7). In contrast, the biotic metric score
was somewhat lower in Rush Creek than in Boulder Creek and WF
Rapid River, but still reflected a relatively "healthy"
macroinvertebrate assemblage (Fig. 7). The lower score in Rush
Creek resulted from a predominance of filterers (Table 7); namely
the filter-feeding caddisfly Brachycentrus.

Pioneer, Cliff, and Cougar Creeks displayed higher habitat
scores than Yellowjacket, Castle and Pony Creeks (Fig. 7). These
higher scores reflected substantially higher metric scores for
width:depth ratio, % cover, and chlorophyll a; however all
streams analyzed exhibited good habitat conditions as indicated
from the habitat assessment score. As with Rush Creek, Pioneer,
Cliff, and Cougar displayed lower biotic metric scores than
Yellowjacket, Castle, and Pony Creeks, again resulting from the

predominance of filterers in these Big Creek streams (Table 7).

13



"(2661) 11BYSULW pUB UOSULGOY MO]10) SBJ0IS

€57 0> 80°0< 22°0< 922> 8£°0< 06°¢< 9°2L> l

19°0-€5°0 80°0-90°0 220-8L°0 §%°2-9¢°¢ 8£°0-¢¢°0 06°£-65"% 9°9L-L721 £

19°0< 90°0> 8L"0> VAR 270> 657¢> 9 ¥i< S
3¥0ISx
62 S 61970 S %20°0 3 10270 S sg'g € €2¢"0 € 08°¢ S 2Ll "3 Auod
19 S 81970 S 2¢0°0 S 8Li°0 S Sl°¢ S 822°0 S 962 S 0°¢2 “32 @131s8)
123 S 829°0 S 61070 S 2oL 0 S 1§°¢ S 20g°0 13 29°¢ S %78l "30 39)0e[MOY194A
62 g 809°0 S 4%0°0 S 99L°0 S S%°e S 60¢£°0 l 87y S £76l N2 pidey M
6c ¢ 04570 S 1%0°0 S 87L°0 S 8¢°¢ S £€82°0 l 607y S €9l "33 Jspinog
GE=XVW 3A0IS 1d3 % 3¥0IS SY3W3ILTI4 3¥03S X3ANI  3¥00S ALISY¥3AIQ JY0JS WOGY, OIS X3IANI  3JY03S SSINHIIY WY3dl1s

3¥02s % S/NOSdHIS | 18H 1d3

Q314 100W

*X3pul O1301Q Pauljad JOJ Pasn SO1J3aWl JOJ S$IJ0IS pue S3NjeA 3INosqy 9 ajgel

14



0.08
0.06 I
0.04 B I

0.02 +

%“Filterers

0.00

HBI

30

10

EPT Richness

7% EPT

0.2

0.0

Pony

Boulder
Castle

WF Rapid \

Yellowjacket

Figure 4. Percent filterers, Hilsenhoff Biotic

Index (HBI), number of Ephemeroptera+Plecoptera+
Trichoptera taxa (EPT richness), and percent EPT
for study streams.

15



H’ Diversity

0.2 {
T

Simpson’s index

0.0

0.6

0.4 |- T {

0.2 |+

N

% Dominance

0.0

Boulder

WF Rapid
Yellowjacket
Castle

Pony

Figure 5. H’ Diversity, Simpson’s index, and
7% Dominance of macroinvertebrate samples
from the study streams.

16




Auoyg

/ al1se)

/ 1930elmolre k.

7

/ pidey "I'Mm

Japrnog

180

!
©)
©

120

21008 1B1IqRH

_ L _
o o o o o
<+ ! ™ —

2100 OII)9] omnolg

Habitat assessment and biotic metric

scores for the study streams.

Figure 6.

17



200

150

100

50

Habitat Score

40

30

20

10

Biotic Metric Score

Figure 7. Comparison of habitat scores and biotic
metric scores of study streams and selected streams

N

Boulder

W.F. Rapid

Yellowjacket R\

Castle

Pony

of the Big Creek Drainage.

18

Rush

Pioneer

Cliff

Cougar




"2661 11BYSULW pue UOSULGOY J934V

X4 € l 3 S S S 2 ¥YON0I
Ll 3 l l S l S l 44170
e £ l l ¢ S S ¢ ¥33INoId
4 S l L S l S e HsNY
viol 1d3  Sy3¥3ILTId X3ANI FONVNIWOG SSINHOTY
. % % SNOSJKWIS H % 19H 1d3  WvV3YLS
S3Y0IS 3IAI103dS3I¥ ANV SIIY0DALYD JIALIW J11018
€91 8 6 8 1% 8l Sl 1) 8 8 el 9 Sl Sl Sl dvINod
081 oL ol ol 2l 02 i Yl 9 Sl €l 8 Sl 1 Sl 441710
26l ol oL oL oL 02 Ll Sl £l €l Yl sl Sl Sl Gl ¥33NOId
12l ol ol 6 8 oL 8 9 1) Ll €l l S S €l HsnNy
V104 H1QIM 43A0D  ALITIAGVLS JONVLINANOD OILVY

NVIdVdIY WYIYLS JNVE  441¥8/700d ¥3A0D MO14 340TS  QIGWI VIVILSENS JI4103dS  3¥NLVEIAWIL © “THD ¥3A0D % QM WV3IAULS

SAY0IS 3AILIIJSIY ANV SITY0DILVD INIWSSISSY LVLIEGVH

*abeutedp 39349 61§ 9yl JO SWEIIISPIIOD}AS JO4 SIU0IS DLJIAUW 91301q PUB JUSWSSISSE JBILGeH *J 3)qgel

19



DISCUSSION

We found little influence of logging on the study streams in
the Boulder Creek catchment probably reflecting the relatively
wet climate, moderate topography, and silviculture practices of
this region. Timber removal in the Boulder Creek catchment seems
to be more selective (small areas being disturbed at any one
time) and better dispersed in time and space than they seem in
other parts of the state. We observed rather rapid recovery of
riparian vegetation, suggesting that the effects of logging
operations are quickly mitigated in affected stream systems.
However, some physical measures indicated possible effects by
logging, namely the increase in width:depth ratios for logged
streams relative to unlogged streams of the Rapid River
catchment. Further, the higher values for chlorophyll a suggest
subtle changes in environmental conditions through increases in
light, water temperatures, or nutrient levels. Riparian cover
appeared similar at all study streams suggesting similar solar
conditions. Boulder Creek did have higher water temperatures
than WF Rapid River, whereas the smaller Yellowjacket Creek had
lower temperatures than respective Castle Creek. Nutrients

levels may have been greater in the logged catchment, but were
unmeasured in this study.

Macroinvertebrate assemblages were quite similar among
streams and catchments, being indicative of "healthy" stream
systems. Castle Creek displayed much higher densities, species
richness and diversity than the other study streams. Further,
the greater species richness was attributed to greater number of
EPT species. Castle Creek was chemically different than the
other streams having specific conductivities, hardness, and
alkalinity values ca. 2X greater than in the other streams.
Water temperatures also were markedly warmer in Castle (15°C)
than in Yellowjacket or Pony Creeks (9°C). A more intensive
investigation would be required to determine the cause of the
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enhanced biotic condition of Castle Creek.

There appears to be some different environmental conditions
present in the Big Creek catchment than in the Boulder Creek and
Rapid River catchments, although all streams scored relatively
high in respect to the habitat assessment score. The Big Creek
catchment is climatically drier, and soils appear to be more
erodable than in these other two catchments. Filter feeders were
predominant in the macroinvertebrate assemblages of Big Creek
streams as reflected in the lower biotic metric scores, although
these scores also were relatively high.
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